Background: Trochanteric fractures are extra-joint fractures, account for 55% of femoral proximal fractures. They often happen in the elderly with increased frequency due to age. Treatment experiences at 7A Military Hospital (Ho Chi Minh city, Viet Nam) showed increased trochanteric fracture cases. To accurately assess treatment effectiveness and select proper treatment methods, the study of evaluation of initial treatment of trochanteric fractures using gamma nails and made the conclusions of indications and applied techniques was carried out.
Introduction
Trochanteric fractures accounted for 55% of proximal femoral fractures, by definition, include fractures in the area from the femoral neck to 5cm below the lesser trochanter. Trochanteric region has a thin outside bone structure with the spongy bone inside, quickly become frail with age, especially in case of osteoporosis. Trochanteric fractures usually happen in the elderly and with a clear female dominance [1] .
Surgery treatments for trochanteric fractures have become the recommended treatment, while functional and conservative treatments are only applicable in rare cases with non-displace fractures or strictly contra-indication to surgery. Treatments with internal fixation devices, including intramedullary and extramedullary fixation devices, are widely used with advantages and disadvantages [2] Gamma nail treatment is a classic intramedullary fixation device that combines a sliding hip screw with a primary nail fit into the intra medulla cavity. Treatments with Gamma nails has been widely used internationally with several advantages reported, such as increasing stability at the fracture site, advancing healing, shortening operation time, and allowing early rehabilitation [3] .
Cho Ray Hospital (one the top hospital in Vietnam) from June 2003 to December 2005 applied bone fusion using Gamma nails for surgical treatment of 42 trochanteric fracture patients with orthopedic scanning using the C-Arm machine. The results were 100% bone union, 10% deviation, 10% limb shortening, and functional rehabilitation outcomes were 55% very good, 35% good, and 10% average [4] .
Recently 7A Military Hospital has applied bone fusion with orthopedic surgical table and C-Arm scanning and achieved initial positive results. To accurately assess treatment effectiveness and select proper treatment methods, the study of "Evaluation of initial treatment of trochanteric fractures using gamma nails at 7A Military Hospital" was carried out with the goals of: 
Research Methods
The study has cross-sectional description design.
Samples were intentional chosen based on the above selection and rejection criteria.
Bone fusion procedures: The patient lied on orthopedic table. An incision was made from the greater trochanter apex to expose the fracture site fully. Drill to make a hole at MCL site and on the marrow canal. Then the nail was inserted, apparatus installed and screwing.
Postoperative treatments: The patients were rested with the leg fixed on Braun splint. Preventive antibiotics were used before, during, and after operations together with painkillers, anti-edema agents, and taking good care of the wound. Cardiopulmonary resuscitation and chronic disease treatment were applied when needed.
Postoperative exercises included muscular static stretching of wounded limb, joint movements in bed with staff assistance, and crutch-assisted active exercises without pressing on the wounded limb during the first month. Then the joint range of motion was checked-up; clinical and sub-clinical bone radiography was done to plan for the next stage of exercises. After that, a periodic check-up was done once in three months, and the followup exercises were designed based on examination results.
Researched parameters were ages and sexes; cause of fractures; anatomical, pathological traits of injuries; surgical indications; surgery time; short term and long term outcomes; conditions of surgical scars, bone union, and functional rehabilitation.
Data analysis
The data were collected using one unified form. Data sources were historical records, interviews, clinical examinations, surgical operations, postoperative exercises, discharge assessment, and records of fusion apparatus carrying time. The data were analyzed using common medical statistics.
Result assessment
Short term outcomes were assessed based on Larson-Bosman criteria.
Within less than 9 months after operation, the surgical wound conditions, the fracture site conditions, and the bone deviation via radiography immediately, 3 months and 6 months after the operation were evaluated.
Long term outcomes were assessed based on criteria of Merle D‫׳‬Aubigné [5] . 
Results
Out of 23 researched patients, there were 15 patients (65.2%) aged less than 60 years, and eight patients were over 60 years of age (34.8%). Males patients were 8 cases, accounted for 34.8%, and female patients were 15 cases, accounted for 65.2%. Male/female ratio was nearly 1/2. Regarding the causes of fractures, the majority was domestic accidents with 11 cases (47.8%), in which 4/11 cases were less than 60 years old (36.4%), and 7/11 cases were over 60 years old (63.6%). Traffic accidents caused 10/23 cases of fractures, accounted for 43.5%, in which 6/10 cases (60%) were less than 60 years old, and the remaining 4/10 cases (40%) were over 60 years old. Work accidents caused the two remaining cases accounted for 8.7%, dividing equally to 1 male and one female patients.
Based on A/O system, the 23 cases of trochanteric fractures were divided into basicervical fractures (4 patients, 17.4%), lesser trochanteric fractures (12 patients, 52.2%), and subtrochanteric fractures (7 patients, 30.4%). There were no intertrochanteric fracture case in this study. Table 1 described the A/O classification [4] per ages of 23 studied cases. The A1 and A3 were indicated for surgery, and A3 cases took a more significant percentage (19/23 patients, 82.6%).
Time from trauma till operation varies from less than five days to more than ten days. Most of the patients had surgery within less than five days of injury (21 patients, 91.4%). There was one patient who had operated eight days after trauma (4.3%) and one after 12 days (4.3%). The average time from fracture to operation was 4.8 days. Most patients were treated within the first week since fracture (91.4%).
Postoperation hospitalization time varied from 7 days to more than 15 days. Most of the cases (19 patients, 82.7%) stayed less than ten days, three patients (13.0%) stayed 10-15 days, and one patient stayed 18 days (4.3%). The average hospitalization period was 8.9 days.
The shaft adjustment results after bone fusion were presented in Table 2 . The femoral neck-shaft of 120 0 -130 0 and non-deviated fracture sites were achieved in 19/23 patients (82.6%). The Gamma screws were positioned correctly in the neck axis in all patients. Femoral neck-shaft of only 110 0 -below 120 0 and fractures deviation by one bone shell took place in 4/23 patients (17.4%).
After 9-12 months following up, nineteen patients (82.6%) had proper union with the neck-shaft angle of 125 0 -130 0 , four patients (17.4%) had slightly deviated union.
The walking rehabilitation results were showned in Table 3 . There were 20/23 patients (87.0%) achieved "Good" and "Very Good" results, and only 3/23 patients (13.0%) had "Average" outcome based on Merle D΄aubigne scale.
Hip range motion recovery assessment was presented in Table 4 . Twenty patients (87.0%) got "Very good" and "Good" results in hip range of motion (normal or reduced movement of ≥ 10%), and three patients (13.0%) got "Average" results.
Limb shortening results was shown in Table 5 . There was less than 10 cm in 14 patients (60.9%), 1-2cm in 5 patients (21.7%) and ≥ 3 cm in 4 patients (17.4%). There was no patient has the limb shorter than 4 cm. 
Discussion
Trochanteric fractures arethe common fractures in the elderly [3, 7, 8] , and they are accompanied by chronic diseases such as osteoporosis, hypertension, and diabetes [9] [10] [11] 12] , and can cause various complications [3, [12] [13] [14] , for example,compressive lesion, respiratory and urinary tract inflammation due to prolonged bed confinement, asthenia, and limb shortening. Consequently, early diagnosis and surgical intervention are essential for complication prevention. Movement rehabilitation is for convenience in daily life. Bone fusion using Gamma nails is complicated surgery requires adequate facilities for anesthesia, sterilization, and advanced equipment. Through the study, we observed that bone fusion using Gamma nails for trochanteric fractures has many advantages, for examples:
• Appropriate and affordable fusion devices suitable forthe actual conditions of both healthcare facilities and patients. • The Gamma nails, thanks to their structure, generate compression on both fraction surfaces, which increases the stability of fracture sites and promotes bone union in the initial stage. Patients can sit up early, can conveniently taking self-care, and soon participa-te in post-operative rehabilitative exercises, which preventsystemic and localized illnesses caused by prolonged bed confinements. • Cancellous screws and Gamma nails together strongly hold femoral neck and shaft in place and increase fracture stability during motion. Also, patient physical health should be promoted. Osteoporosis medication such as Rocaltrol, Canxicorbier, or Miacanxic should be administered continuously two or three months after operation since osteoporosis in elder patients may cause screw loosening and secondary deviation of neck-shaft angle.
Conclusion
Treatment outcomes in this study showed that 16/19 patients (84.21%) got 120 0 -130 0 of femoral neck-shaft angle and non-deviated fracture site. All patients had gamma nails positioned correctly in the neck axis. Neck-shaft angle of 110 0 -<120 0 and deviation of one bone shell in 3/19 patients (15.79 %). Proper bone union, neck-shaft angle of 125 0 -130 0 were achieved in 14 patients (82.35%), and three patients (17.65%) had slightly deviated union. Amongst the aged under 60 group, 14/17 patients (82.35%) got "very good" and "good" functional rehabilitation based on Merle D΄aubigne scale.
A1 and A3 fractures (A/O classification) were indicated for surgery. Bone fusion using Gamma nails is complicated and delicate surgery, which requires advancedequipment; however, the 7A Military Hospital can afford such conditions to improve treatment efficiency.
Declaration Scientific Responsibility Statement
The authors declare that they are responsible for the article's scientific content including study design, data collection, analysis and interpretation, 
